. Generally speaking, the development trend in the 12 th FYP is more emphasized on the inclusive growth which is a development modality focused on the equality of opportunity in terms of access to markets, resources, and unbiased regulatory environment for businesses and individuals. This development modality attaches great importance to green growth and sustainable development in terms of energy efficiency and emission reduction, environmental protection and resource conservation. Furthermore, green growth and low carbon economy are two terms that are getting more and more attention from public. Both the government and academy circles have frequently emphasized the application of these two strategies in solving environmental issues and sustaining economic growth in the context of global economic crisis since 2008.
Taxation reform is one of the five avenues proposed in the 12 th FYP. Introducing environmental protection taxes is listed as one of the priorities under taxation reform.
Environmental concern is one of the factors which shape the taxation reform.Though the revenue collected from the environmental taxationwill not be a great share of the total tax
INTRODUCTION
Climate change, ecosystem degradation, desertification, deforestation, the impacts of pollution on human health, the growing resource scarcity, as well as concerns about food, energy and water security are current challenges facing China. As these environmental and social issues, arising along with the rapid economic development and urbanization, are of more and more concern, and afterthe formation of market economy, the Chinese government has decided to rely more on economic policy to promote the low carbon green growth.
Environmental taxation policy is used as an economic instrument for pollution control/prevention, resource conservation, and environmental protection. Environmental Taxation Reform (ETR) is critical to support sustainable macroeconomic, social, and environmental development, and thus vital to the low carbon green growth in China.
In a broad sense, ETR includes the establishment ofthe environmental tax, the reformation of fiscal and preferential policies related with environment and natural resources, as well as the elimination of inappropriate subsidy and charge policies which are adverse to the environment. In a narrow sense, ETR means to collect or reduce taxes from entities or individuals which are engaged in exploiting and utilizing, orprotecting environmental resources, according to the extents of the exploitation, pollution or protection of environment.
In addition to the ongoing ETR, fiscal policy changes for environment protection are worth discussing here in order to support ETR. Environmental Fiscal Reform (EFR) for promoting low carbon green growth in China is summarized into two components: one is the fiscal policies for motivating energy efficiency and emission reduction, consisting of the improvement for special fiscal fund allocation, fiscal subsidy and transfer, green purchase of government, and national bond and so on; another component is the taxation reform for controlling GHG emission, such as adjusting environmentally related taxation and introducing environmental tax.
CURRENT PRACTICES OF ETR&EFR IN CHINA
After 1994 fiscal and taxation reform, there are 22 types of taxes in the taxation system in China 6 , with value-added tax, enterprise income tax, and business tax as the main ones. In 2010, the total tax revenue in China is approximately CNY 7321 billion. Figure 1 According to the decision of the State Council, major changes to pollution levy have come into effect from 1 July 2003. The levy extended to cover small private enterprises which were previously exempted, and transfer payment of levies and charges to the main local budget ratherthan local environmental authorities.
In addition to introduce environmental tax, there are also initiatives undertaken for environmental fiscal reform. One of them is to set up the account code for environmental protection under general budgetary system which was in place in 2007. It is now the task to find how to get more funding through the account and how to optimize the account by arranging more rational subaccounts.
Starting from 1 January 2009, fuel tax has been imposed on vehicle fuel consumption as a substitute for road toll. It aims at fuel saving by controlling the gas and diesel usage and consequently reducing the GHG emission. It is considered that the overall tax burden for taxpayer is not largely increased as the road related fees, such as road toll, highway transportation management fee, and surcharge on road transport of passengers and cargos, have been replaced by fuel tax. There is also no impact on the gas/diesel price as the tax base is the unit fuel consumption rather than the oil price. This is helpful for the environmental tax reform which could refer the measures of fuel tax reform for environmental protection and energy-saving without raising the tax burden.
Another is to introduce ecological compensation policy,which is one of the popular topics in environmental policy arena in China. This policy covers more than payment for ecological services. Right now, most modalities of ecological compensation in Chinaare to transfer payments of public budget from beneficiary cities/provinces to the sacrificed cities/provinces in terms of losing economic opportunities, protecting nature and doing more work to improve environmental quality.
THE ROLES OF ETR IN PROMOTING LOW CARBON GREEN GROWTH
As one of the priority economic reforms during the 12 th FYP which aims at sustainable development and environmental protection, ETR will play significant roles in promoting low carbon green growth in China. By investigation and practices in foreign countries, it shows that environmental tax not only can alter the polluter's behaviors but also help to protect the environment and improve taxation management under the triple bottom line: environment, economy and society. Detailed roles of ETR are discussed below:
Internalizing environmental cost
Environmental protection and resource conversation is one of the basic national policies and the main purpose of ETR as well.The implementation of ETR will definitely benefit the environment and resources. There will be an earmarked fund collected from the environmental taxation only for environmental protection, such as pollution control, investment in low carbon related technologies and R&D, and the compensation for losses due to the environmental pollution. The price of the related products will be increased due to the imposition of environmental tax, which will decrease the market demand and correspondingly reduce the production, and thus control the total amount of pollution.
Changing behavior
ETR will alter the producers and consumers behaviors toward a more sustainable and low carbon production and consumption pattern. Special polluting product taxes will be imposed on consumers when purchasing products (such as phosphoric detergent, mercury and chrome battery, and disposable chopsticks) with potential pollution during usage or disposal, and then get tax payback while returning the product or its container. This could limit the consumption and usage of special products and encourage the return of the used product or its container.
Another example is that in many OECD countries, significant taxes are imposed on vehicle fuels, which increase the cost of driving and therefore induce drivers for behavior changing by either driving a more fuel efficient vehicle or a vehicle that uses a lower emission power source, or even driving less. ETR could also provide motivation to enterprises for technology innovation and pollutant emission reduction, thus promote low carbon green growth and improve social welfare. In the example above, the increased demand for more fuel efficient and lower emission powered vehicles induced by vehicle fuel taxes provides strong incentives for automakers to innovate.
Promoting economic structural change
This not only plays positive roles in environmental protection and inducing public behavior, ETR also acts as one of the factors to improve economic and managerial development in China through the following aspects:
a) Sector structural adjustment
By bringing environmental protection and social benefits, ETR will indirectly help on the adjustment of sector structure in China. Higher environmentally related tax rate or newly established environmental tax will increase the production costfor energy-intensive enterprises and force many of them switch to a low carbon emission ways for business growth.
Such as a chemical enterprise with outdated equipment and technologies willmake efforts to change product structure and improve the technology to avoid higher tax burden.
b) Raising fund for environmental protection
Environmental protection needs large amounts of governmental investment, and ETR can raise funds for government. Although the environmental tax revenue belongs to public financial funds, it could be used as a special purpose fund for pollution control. At the same time the increased tax revenue could also be one of the financing channels for the environmental protection projects. This will support the implementation of the government's environmental planning and improve its capacity of macroeconomic control.
c) Strengthen environmental fiscal management and taxation system in China
ETR could benefit the environmental fiscal management in terms of revenue and expenditure arrangement. After implementing environmental taxation, the revenue will be allocated under the fiscal budgetary management, and the expenditure on environmental protection will be managed under the expenditure category of fiscal budget. Thus by implementing ETR, the revenue and expenditure will be regulated to ensure the fund for environmental protection.
ETR will also play an important role on greening the taxation system in China, sincemore environmental issues will be integrated into China taxation system, such as including water resources under resource taxation andconsidering coal and polluting product tax under consumption taxationand so on.
d) Improve competitiveness in international trade
The relationship of international trade and environmental protection is becoming closer under the global economy. By establishing environmental taxation policy, domestic environment could be protected during the consumption and deposition of import products with potential pollution. While in compliance with the General Agreement of Tariffs and Trade (GATT1994) and other relevant agreements of international business, levy environmentally related tax on the import products with potential environmental pollution will protect domestic environment and market and provide China with equal rights and opportunities in international trade.
OPPORTUNITIES AND BARRIERS OF ETR
The current trend of reform and transition in China and major developments in the environmental andfiscal policy fields provide important opportunities for ETR, which are considered in the following aspects:
1. Rapid economic growth in the last 30 years has brought China to become the second largest economy in the world, which indicates more public revenue will be available for ETR, and the fiscal revenue has increased from CNY 116 billion in 1980 to CNY 7,321 billion in 2010. At the same time, rapid environmental growth has exerted great pressure onenvironmental quality and ecological systems. In order to sustain low carbon green growth, ETR shall be undertaken to harmonize among economic growth, social development, and environmental protection;
2. The newly established laws and regulations (for example Water Act, EIA law, the Promotion of Cleaner Production law and so on) are a strong legal and political basis for supporting achievement of environmental objectives. The higher environmental goal calls for innovation of new policies for environmental management. ETR are promising tools for altering cost structure that push polluters to take measures on pollution control;
3. Public environmental awareness has been raised as people's living standard improves.
This in turn calls for more progressive approach toward curbing environmental pollution and ecological degradation;
4. International pressure has induced China to take preemptive measures in ETR. In terms of climate change, carbon tariff that USA and EU countries have planned to introduce may make China establish an environmental tax/carbon tax.
Nevertheless, inputting ETR into effect, there are always barriers of institutional and political, technical, economic and social issues, which could hinder the process of ETR details in:
1. Institutional/political barrier. The introduction of ETR may change the current institutional/political mechanism. Some of the authorities may lose power while some may benefit from the ETR. The first group tends to object to ETR. And there may be coordination problems, or even institutional conflicts due to the unclear responsibilitysharing between the authorities and different levels of government; 
SUGGESTION ON ETR FOR PROMOTING LOW CARBON GREEN GROWTH
Low carbon green economy is the direction and trend of China's development. The suggestion on ETR for promoting low carbon green growth is made based on the above discussion and consideration as well as our previous studies on environmental taxation. As it is at the beginning stage, comprehensive measures including environmental taxation reform shall be undertaken to make low carbon green growth attractive to the society.
(1) Eliminate taxation policies that hinder low carbon green growth
China has been transforming from a planned economy to market economy for more than 20
years. Many previous subsidy policies have been adjusted or eliminated. Although the effects of subsidies are obvious, some of them still have negative effect on environment, economy and society, and could indirectly encourage enterprises to utilize resources and destroy the environment. Therefore, government shall eliminate those subsidy policies and preferential tax policies while taking into consideration the impact on low carbon green growth and set up new subsidy policies and preferential tax policies. Detailed measures are suggested below:
a) The preferential tax rate of value-added tax on coal gas, pesticide and farm plastic films (13% while regular rate is 17 per cent 9 ) could indirectly encourage the production and sales of the products, which could cause serious air, soil and groundwater pollution. This preferential tax rate should be raised to the regular rate.
b) In compliance with the State Council's provision of the export restriction on the energyand resource-intensive products, export tax refund on these products should be reduced or eliminated gradually.
c) According to the newly established Vehicle andVessel Tax Law, which will be effective on 1 January 2012, cars are subject to the payment based on vehicle engine distribution.
Lower tax rate is levied on smaller engine. In order to reflect the impact of vehicles on environment more accurately and better limit the vehicle usage, it is suggested to levy vehicle tax based on the amount of CO 2 emission or fuel consumption rather than the engine capacity.
(2) Combined environmental tax and charge policy for low carbon green growth
Although some of the functions of current environmental charge system in China will be overlapped with environmental taxes, the standard of environmental charge is much lower than average marginal disposal cost.Thus coexistence of environmental taxation and environmental charge is necessary to help increase the extent of stimulation function.
Afeasible framework for the combination of environmental taxation and charge shall be considered during the design phase.
The environmental charge system needs to be strengthened by carrying out 3 approaches.
One is to raise environmental charge rate to increase incentives for pollution reduction;
secondly is to improve the utilization of the revenue from pollution levy; the last one is to increase efficiency of environmental investment.
(3) Integrated and independent environmental tax for promoting low carbon green growth The integrated environmental tax, which is also called the environmentally related tax, such as consumption tax and resources tax, needs to be reformed for low carbon green growth as there are few environmental factors considered under these taxes. The change of tax system structure is not required for the reform of integrated environmental taxation. Only some of the tax items need to be adjusted with the approval from the State Council. So it is relatively easy to reform the current tax system by applying integrated environmental tax scheme.
The independent environmental tax scheme could be designed to include direct pollution tax, polluting product tax, ecological tax, and carbon tax. It is relatively difficult to implement since it requires the approval from the Chinese Communist Party Central Committee (CCPCC) to take effect. The objective of independent environmental tax scheme is to simulate pollution control and emission reduction, and thus support low carbon green economy. The design framework of both independent and integrated environmental tax is summarized in Table 1 .
(4) Gradual approach is suggested in ETR
ETR shall be implemented gradually through a step by step approach. Environmental taxation could be introduced at a relatively low level compared with the targeted final level, and to increase it gradually. The process may take a period of 3 to 5 years. However, the direction of reform shall be clear and the adjustment shall be carried out firmly. 
